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Preface

This Final Technical Report covers all the work done on contract SP0103-02-D-0016, Delivery
Orders 0003 (OCIE), 0006 (VIM-ASAP Data Exchange), 0007 (BSM), and 0008 (All Other
Tasks). The work was performed beginning on March 20, 2003 and was completed on March 31,
2003 (plus a two month extension to complete the implementation support on four of the tasks).
This report is built upon the foundation of all previous ARN work so that a complete picture can
be presented of how the tasks performed during the past year relate to the entire ARN system.
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Executive Summary

The DLA (Defense Logistics Agency) and DSCP (Defense Supply Center Philadelphia)
sponsored ARN (Apparel Research Network) program's primary goals are to reduce total supply
chain costs and inventory levels while minimizing retail shortages. The foundation for the
achievement of these goals is the existence of a web accessible database that provides total
supply chain asset visibility to all functions that make decisions or consumes apparel items (see
Figure 1). Modulant's ARN assignments were to create the web accessible database, create
decision support tools that utilize this database, and develop tools for use by apparel and textile
manufacturers and bill and hold contractors that capture the data needed to fill voids in the total
supply chain asset visibility picture. Modulant initiated three key projects to address these
assignments. The ARN Asset Visibility System database (AAVS DataMart) was developed to
create the central repository for total supply chain asset visibility. VIM (Virtual Item Manager)
was created to provide visibility and decision support tools. VIM-ASAP (ARN Supply-chain
Automated Processing) was developed to sujport apparel and textile manufacturers and bill and
hold contractors. All of these efforts were focused on providing total supply chain visibility to
help DLA and the military service's personnel make more informed decisions.

Replqnishmentioned ProduFin n G

Figure 1- Total Supply Chain Flow of Product, Orders, and Data

The AAVS DataMart is an integrated collection of data from a variety of legacy and ARN
developed systems. The legacy system data provides part of the total supply chain data, e.g.,
contracts, requisitions, depot inventory levels, payment responsibilities, administrative offices,
requisitions, and manufacturing, retail, and wholesale addresses. The ARN developed systems

provide the rest of the data about the total supply chain, e.g., bill and hold contractor shipments,
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retail consumption patterns, and production status. The current version of the AAVS DataMart
contains apparel and textile items for all military services and data related to those items, e.g.,
retail addresses that received shipments. Completeness of data and consistency between sources
of data was a significant problem that was addressed with Modulant developed screening and
DSCP C&T controlled update software.

VIM is a collection of web accessible tools that utilize data from the AAVS DataMart to provide
visibility and decision support. Current VIM tools provide views of retail assets, manufacturing
production status, warehouse inventory levels at specific depots, tracking status for shipments,
contract production and shipment status, SAMMS data quality corrections, and hyperlinks to a
series of other ARN developed functions.

VIM-ASAP is a web accessible tool that is used by defense apparel and textile manufacturers
and bill and hold contractors to record production status, create invoices and shipping
documents, track payment status from DFAS, operate a depot, and generate all appropriate
electronic transactions to complete the picture of the total supply chain. VIM-ASAP performs all
of these functions by accessing contract, requisition, and product data to present each contractor
with only their own specific subset of the information that they are responsible for. It facilitates
the capture of the shipment data by utilizing the AAVS DataMart data to capture the information
needed to complete a all required DoD forms and transactions. This reduces the time it takes
each manufacturer to prepare their documents and improves the quality and completeness of
each document and transaction.

The results of these efforts can be seen in the significant inventory reductions that have been
seen at the Marine Corps Recruit Training Centers (RTC), the improvements at the Army CliPs
(Clothing Initial Inventory Points), in the growth of the use of VIM-ASAP to capture production
status and shipment data for DSCP C&T, in improved manufacturer's cash flow, and in a
reduction in the manufacturer's efforts required to complete forms and update systems. The
results can also be seen in the timeliness and accuracy of all the electronic transactions and
resultant inventory data.

3
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Introduction

This report provides a summary of the work done by Modulant for the ARN program for
Contract SP0103-02-D-0016. All other documents produced for this contract, both CDRL and
non-CDRL (Contract Data Requirement List), are provided as appendices to this report. The
monthly status and financial reports were delivered each month and therefore are not included as
attachments to this report. The primary objective for Modulant's work on this contract was to
build a single complete supply chain database from a collection of heterogeneous legacy system
databases and to make this data available over the Internet for anyone with an interest in some
facet of the total supply chain. The visibility into the total supply chain provides the information
required to make decisions that can both reduce inventory levels and shortages. The work that
Modulant has done to achieve this objective is explained in the following six sections:

1. The first section identifies the ARN System Architecture using both operational and
computer system architectures.

2. The second section identifies the structure and content of the AAVS DataMart, the legacy
systems that provide the data, and the ftp sites that provide data to other ARN systems.

3. The third section identifies the extractions from the AAVS DataMart for a variety of ARN
related applications.

4. The fourth section identifies the VIM-ASAP and VIM function that were developed by
Modulant for the ARN program.

5. The fifth section identifies the specific tasks that were performed on this contract.

6. The sixth and final section provides summary level conclusions for this report.

The primary goal for the past year was to expand the capabilities and the recognized success of
manufacturers' use of VIM-ASAP and DSCP C&T's use of VIM. The primary tasks performed
during the past year, include:

1. We worked with the BSM team for DSCP C&T to implement the conversion from SAMMS
to BSM for BDU items.

2. We accessed additional sources of data to add a UPC to each container label and to utilize
FEDLOG data for each NSN's nomenclature and size.

3. We implemented the use of the new packaging standard (MIL-STD-129P) for shipping and
carton labels.

4. We worked with DSCP C&T and HQ DLA to comply with their security requirements. We
tested the adequacy of our security measures by having an outside expert try and fail to
hack into the ARN servers.

5. We started sending automatic email notices to each DSCP C&T Item Manager whenever a
DD250 is shipped. We also provided all contracting personnel with a VIM function that

4
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they can use to identify contracts that they want to be notified about whenever a shipment
occurs. We also expanded VIM so that DSCP personnel could have access to each
manufacturer's DD1 155s, DD250s, and contract status.

6. We modified the WAWF-RA interface software to conform to their new version.

7. We completed a study of the best practices that we can use to convert all ARN web
software from ASP to .NET code.

8. We performed a study of the data availability and utilization of OCIE data (from SARSS
and CIF-ISM).

9. We created a VIM menu editing function to facilitate PDIT's and AdvanTech's editing of
the VIM menus.

10. We initiated a study of DSCR's data to understand what needed to be done so that DSCR's
manufacturers could use VIM-ASAP.

11. We prepared a CD-ROM movie that demonstrates the use of VIM-ASAP.

12. We created a mechanism that permits VIM-ASAP users from larger companies to have
access to contract, DD250, and MROs via an XML data export function.

13. VIM-ASAP was expanded to support textile companies that produce GFM under contract
to DSCP C&T and manufacturers that produce chemical protective gear.

5
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1 ARN System Architecture

The ARN System Architecture can be viewed from either an operational or computer system
infrastructure perspective. The operational architecture identifies each of the total supply chain
functions, how they relate to each other, and what automated support systems they use. The
computer system architecture identifies all the computer and communications related equipment
and interfaces.

1.1 Operational Architecture

The ARN SCS (Supply Chain System) Operational Architecture is depicted in Figure 2. The
processing steps show the interrelationships of the wholesale, wholesale local, and
manufacturing segments of the C&T (Clothing & Textile) supply chain and the ARN and related
systems that support this process. Solid blue lines are used to indicate material or document
flow. Dashed red lines are used to indicate the flow of data.

WHOLESALE LOCAL WHOLESALE MANUFACTURING
Recruit Training Centers (RTC) Defense Supply Center Philadelphia (DSCP) and Depots Manufacturers and Bill and Hold Contractors

O Caiculate Rebalane
Levels Within Total

Su"pl Chain FWAWF-RA Balch

4 Tlanseaillal
speak -FAS

LSysterns~ ~andDtuality - O A

- - a M*L
71ReuiiiaisC

2Other Aoe Systema

MILData R

Iransa 1 aota ,-.... MS S.-... ,

.. DAASM

Figure 2- ARN Operational Scenario

Processing steps and data sources are identified by the numbers in white octagons of Figure 2
and are described as follows:

1. View Total Supply Chain and Generate Requisitions: Wholesale local personnel utilize the
local inventory management and control system to initiate system functions and begin the
daily supply cycle. They may set or change the system's inventory management parameters.
Among these is the Annual Shipping Plan, which represents the budgeted numbers of recruits

6
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beginning their training each week, and is entered into the system as soon as it is received.
Among the many other parameters that may be set are prices, option to order unit pack or
exact number of each item, source of supply, and review of Reorder Objectives. Reorder
Objectives represent the Safety Level Days, Reorder Point Days and Reorder Quantity Days.

2. Record Receipts and Issues: Calculate Inventory Levels and Generate Suggested Order List:
The Predictive Forecasting Module is initiated to establish the relationship between the
predicted number of recruits and the reorder levels. The system will generate the revised
reorder levels (Safety Stock, Reorder Point and Reorder Quantity) for each active item based
on three variables. The first variable is the average daily usage per item. The second
variable is the "Recruit Load Factor" which represents the increase or decrease of Recruit
Activity over the average annual weekly activity for weeks T+2 through T+6. The final
variables are the Reorder Objectives. The operator executes the program to compile a list of
those items that need to be ordered. After compiling the list, the system will then display the
items it recommends should be ordered. The operator then has the ability to add new items
to the list, delete items from the list or change the suggested order quantity. The local retail
system performs the usual supply functions of requisition processing, receiving, and issuing
stock; cash sales, quality deficiency reporting, inventory adjustments, credits, warehouse
denials, and physical inventory. The end of day close outs closes activity each day and
prepares system for the next day's activity. Requisitions are processed into either a DSCP
Requisition or a Local Purchase Order. The system extracts all MILSTRIP (Military
Standard Requisitioning and Issue Procedures) transactions generated during the current
day's activity for upload into MUMMS (Marine Corps Unified Material Management
System) or other legacy system. The system then extracts the daily activity currently required
by AAVS DataMart. The data is separated into four tables. They are: Item Master which
stores the summary of the activity by item; Daily Issues which contains all the issues for the
day; Daily Receipts which contains all receipts entered for the day; and, Open Requisitions
which contains all open DSCP Requisitions and Local Purchase Orders. Supply and financial
transactions are transmitted each day in MILSTRIP format as required by MUMMS (USMC)
and other services legacy systems

3. Service Specific Systems: Issues are recorded using each of the service's systems. Each day's
data is collected and sent to the AAVS DataMart.

9

4. Direct Redistribution and Delivery Destinations: The DSCP Item Manager looks across the
total supply chain to analyze demand, consumption, and stock locations to decide where and
how much material should be positioned at the various retail and wholesale sites. The
combination of balancing the supply chain and the analysis of retail demand and locations is
used to develop recommendations to the DSCP Item Manager for delivery orders and
material replenishment orders that directs the production and redistribution of materials. The
Item Manager is responsible for setting a variety of parameters that guide the decisions made
by the system, including parameters such as order of depot preferences for filling retail
requisitions.

5. Manage Contracts and Data Ouality: DSCP C&T Item Managers and contracting officers
utilize VIM to monitor shipments for all contracts, view selected DD250s, track shipment

7
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status as recorded by the carrier, view DD1 155s from data extracted from SAMMS/BSM,
and to disposition data quality issues that were raised by any of the manufacturers.

6. Manage Depots and Process Material Release Orders: There are two types of depots. The
first is the DLA operated depots that use their own legacy systems to perform all their
functions, including generating updates to SAMMS/BSM. The ARN systems do not impact
these depots directly. All interaction with these depots is done through the Distribution
Standard System (DSS). The second type of depot is operated by bill and hold contractors
who use VIM-ASAP to manage their inventories, receive and process requisitions, generate
all the required shipping documents and MRO (Material Release Order) forms, track carrier
shipment status, and format and transmit all MILSTRIP and MILSTRAP transactions.

7. Manufacture and Ship Items: The ARN system called VIM-ASAP supports clothing and
textile manufacturers with functions that provide access to digital contracts, supports the

recording of production status, generates all invoices and shipping documentation, formats
and transmits digital invoices to DFAS, tracks DFAS payments for each CLIN (Contract
Line Item Number) in every invoice, supports data quality problem notifications for DSCP,

tracks contract versus shipment status, and provides access to carrier tracking information for
each shipment.

8. SAMMS/BSM: The source for much of the AAVS DataMart data is extracted from SAMMS
and BSM. SAMMS and BSM contain a wide range of data, including retail requisitions,
manufacturer's contracts, and depot inventory levels for all NSNs (National Stock Number).
SAMMS and BSM are updated by a variety of ARN systems using MILSTRIP or
MILSTRAP transactions.

9. Other Data Sources: The other data provides manufacturer's names and addresses, DFAS

(Defense Finance and Accounting System) billing addresses, depot identifications, DFAS

payment status, NSN to UPC correlations, and a wide variety of related data.

10. AAVS DataMart: The AAVS DataMart provides total asset visibility for all retail, wholesale,
and manufacturing activities. At the retail level it tracks consumption, demand, and on-hand

inventory levels. At the wholesale level it tracks depot supplies and requisitions by location.
At the manufacturing level it tracks contracts, production status, and shipments.

The ARN architecture can also be viewed as a pyramid chart (see Figure 3). The chart shows that

all ARN functions are accessible as part of VIM and work with only data from the AAVS
DataMart. The chart also shows the AAVS sources of data (see Table 1).

9

Table 1 - AAVS'DataMart Data Sources

Data Sources

CAGE Provides manufacturers' address and business categories

CAS Correlates SAMMS admin office codes with DCMA addresses

DFAS Payment status for DD 250s

DODAAC Provides addresses, port identifiers, and bulk break points

FEDLOG Correlates NSN with sizes and freight classifications

8
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Data Sources
IRM Captures issues at Army and Marine Corps RTCs

PAY OFC Correlates SAMMS pay codes with DFAS addresses
RIC Correlates depot identifiers with their DODAAC

SAMMS/BSM Contracts, requisitions, and depot inventories

Services-R Retail systems used by various services (e.g., Army)

UPC Provides NSN to UPC Correlation
3D Scan Determines sizes from 3D body scan

_____ I ii

Existinq Systems ARN Developed Systems
vim

* iii i~i; Web Accessible Manufacturing.
iDistribution, and Supply Chain

Management functions

'/isbflity and kwantory Moduis (lR) A ingte

It Internet Controls (HTML, ASP,
"JAVA Script. ActiveX)

AAVS DataMart

Legacy Systems' occ Interfaces (ODBC. FTP)
Interface Protocols os T M 09 T ocItifcs OBFP

ARN De velopedt Data

Interfaced
System OAAS Af " Care

Existing'

Data Sources SAMSAIS PAY

Figure 3 - ARN Pyramid

1.2 Computer System Infrastructure

ARN's production system (see Figure 4) is supported by a fully redundant configuration of
servers and communications devices built upon the foundation of battery backups to protect
against power failures. An ARN router and firewall handle the network communications with
mutual fail-over support from identical Modulant equipment on their own network. The major
components of the ARN production network, are shown in Table 2.

9
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Table 2 - ARN Network Devices

Device Notes

Dual Dell 1650 Web The web server contains three web sites and all the related HTML and ASP
Servers pages. Two are accessible without passwords (http://info.ct-dscp.com and

http://arn2.com). One is only accessible using encrypted user IDs and passwords
(http://vim.ct-dscp.com).

Dual Dell 2550 The database server contains all the SQL 2000 software and controls all
Database Servers database access. The database server cannot be addressed externally, but only

through the web server. This prevents hackers from even being able to
understand that the database server even exists, which means that it is
impossible for hackers to access the database server.

RAID A RAID (Redundant Array of Independent Disks) device has totally redundant
circuits and disk drives. All data is updated at two physical locations as a mirror
image on two separate drives. Dual transaction logs for each change are also
kept on two drives.

PIX 515E Firewall The firewall provides protection from unauthorized access as well as control over

a network's VPN (Virtual Private Network).

CISCO 2621 Router The router manages the network and routes all inter-server communications.

ISP (T1) ARN's Internet Service Provider is Sprint

RFigure 4- Comute Syste CopnternetSevc

Tatabase Web t
Server f rfea ARN pior t Provtider///']~ ~ ~ ~~~~n Router •.......... ... .....

u ters w a Beacap bModulant Intemnet
r i Service Provider

AlrN ARN Modulant ...

Dtbs Web Flrewall and ....
Stgn Staging Router

Modulant
,Sagng Databas Network L Fail Over Path

Figure 4 - Computer System Components

The ARN network also contains staging web and database servers that are configured just like
the production server for final testing prior to moving software to production. The staging
computers will be accessible and can be update by both AdvanTech and Modulant personnel for

system testing prior to updating production. The production server will only be able to be

10
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updated by a single individual while physically at the production server. This is being done for
security and configuration management purposes. Requiring that the update be done from the
console on the production server provides an extra layer of security. The single individual doing
the updates for production will follow a specific procedure that guarantees that the right
approvals have been obtained and that an archive is properly maintained of all changes.

There are also two development servers with the functions split just like the production servers.
All of the programmers have full access to this equipment to develop and test the functions that
they are responsible for. MS SourceSafe is being used to manage all software from the start of
development through maintenance of the code while in production. All servers utilize Windows
2000 for their operating system. The database software for both the production and development
servers is Microsoft SQL Server 2000. VeriSign provides the encryption protection software.

9 11
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2 AAVS DataMart

The ARN Asset Visibility System (AAVS) DataMart is built from a collection of five classes of
data sources. This collection of information provides for visibility into the total apparel supply
chain. The type of data collected from each legacy system is as follows:

1) Wholesale: The sole source of wholesale data is a DLA system called SAMMS.
Wholesale data addresses product identification, contracts, requisitions, and depot
inventory quantities and locations.

2) Manufacturing: The sole source of manufacturing data is an ARN developed system
called VIM-ASAP. Manufacturing data addresses delivery order queues, requisitions,
production status, shipments, and various types of military transactions, e.g., MILSTRIP.

3) Retail: Retail data is collected from Marine Corps and Army recruit training centers as
well as from non-recruit sources. Retail data addresses consumption and receipts.

4) Associated Data: Associated data is collected from a variety of web sites and CD-ROMs
that provides data required to complete some of the processing, e.g., shipping addresses,
billing addresses, code translations, etc.

5) Users and Menus: A series of related tables is used to identify users, user groups, user
ownerships, and menu functions and organization.

2.1 Wholesale Data Sources

The item managers and contracting officers at the DSCP manage their inventories, requisitions,
and contracts using SAMMS and BSM (see Figure 5). DSCP in Philadelphia runs a nightly
batch update to create two Oracle databases for only clothing and textile (C&T) items. One is
called the C&T Data Warehouse and the other is called the DSD (Decision Support Database).
Modulant in Long Beach initiates a nightly batch extraction from both Oracle databases to create
a Microsoft SQL Server 2000 database called the AAVS DataMart. The extraction program runs
automatically each night looking to see if any of the SAMMS/BSM tables are updated. Once an
update to any table is detected, it is downloaded to partially replace the data in the AAVS
DataMart. The data is only partially replaced to protect against periodic data problems with the
Oracle databases. The partial replacement is focused on ensuring that records are not deleted
from the AAVS DataMart until seven days after they were deleted from SAMMS/BSM. This is
done to protect against inadvertent deletions or partial downloads where some data is missing.

DSCP PDIT
S(Philadelphia) (Long Beach)SSAMMS

SDSD and C&T AASa
Data Wareaouse VS DataMDat Wareh(SQL 2000)BSM

Figure 5 - SAMMS Extraction for the AAVS DataMart
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The data extracted from SAMMS is done from a series of related tables. The data is screened so
that only active products, contracts, and requisitions are loaded into the AAVS DataMart. The
SAMMS tables from the C&T Data Warehouse, include:

o ACF: The Active Contracts File table contains contracting data for currently active
contracts for each of the apparel manufacturers, e.g., contract number, NSN, order
quantity, ship-to locations, CAS code, payment office code, etc.

o ARCSI: The Active Requisition Control/Status table 1 contains retail requisition data,
e.g., requisition number, requestor identification, NSN, order quantity, etc.

o ARCS2: The Active Requisition Control/Status table 2 contains current requisition status
information for each suffix code, e.g., requisition number, status code, status date, etc.

o ARCS3: The Active Requisition Control/Status table 3 contains requisition status
information once the requisition is assigned to be filled by a specific depot, e.g., depot
responsible for filling order, denial code, hold code, etc.

o ARCS4: The Active Requisition Control/Status table 4 contains shipment data for each

requisition, e.g., transportation control number, mode of shipment, shipment date, etc.

o DUE: The Due-In table contains due-in information for shipments from depots to retail,
e.g., requisition number, depot, order quantity, ship date, etc.

o NIR: The National Inventory Record table contains NSN identification data, e.g., PGC,
NSN, service(s) that use the garment, total on-hand issuable quantities, responsible item
manager identification, etc.

o NIR2: The National Inventory Record table 2 contains inventory level data for each
depot, e.g., NSN, depot identificatioA, depot inventory level, etc.

o ORCS: The Output Routing Codes table contains DSCP Item Manager identification,
name, and phone number.

o REDF: The Requisition Exception Data File table contains exception data, e.g., in-the-
clear address to be used in place of ship to DODAAC address.

o SCF: The Supply Control File table contains information about each NSN, e.g.,
nomenclature, size, consumption history, etc.

o VCSF: The Violation Control and Suspense File table contains requisition related data,
such as follow-up inquiries and various types of violations. The data is stored as 80
column MILSTRIP transactions along with various dates and codes.

The SAMMS tables from the DSD, include:

o Itmi-ist: The Item History File table contains all of the MILSTRIP and MILSTRAP
transactions that change inventory levels.

The AAVS Extraction program accesses only a subset of the SAMMS data from the identified
tables for insertion into the AAVS DataMart. The data screening rules used to extract the data
include:

o All NSNs that are marked as used by any of the military services in the NIR table
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